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Since the doubler geometry was specified in TM-874 (April, 
1979) by one of us(TLC), there have been two changes in the design: 

1. All quadrupoles are moved downward along the beam line 
by 6.137". 

2. The doubler path length (circumference) is made equal to 
the main ring path length. The average machine radius is 
therefore exactly 1,000 m in both rings. 

Drawings on pages 1 to 11 of this report have been prepared by SO 
to replace drawings given in the Doubler Design Report (May 1979, 
pages Al3 to A21) while an independent calculation by TLC is sum- 
marized on pages 12 to 17. Discrepancies of one to three mils 
along the beam direction should be totally insignificant for the 
magnet installation and alignment. 

Notes on the drawings 

1. Except in dipoles, the angle between two beam lines is 
everywhere 0.4298 mrad. This value is the same as in 
TM-874 or in the Doubler Design Report. 

2. All numbers are in inches. Numbers in parenthesis are 
distance of the doubler beam line relative to the main 
ring beam line. Positive numbers mean the doubler is 
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outside (wall side). Neither the longitudinal nor the 
radial scale is linear in most drawings. 

3. On page 7 and page 11, locations calculated by SO are 
given for the doubler. When the number is different from 
the value obtained by TLC, the last digit of TLC value 
is als& shown. For example, on page 7, the upstream end 
of quadrupole Q2F is at 1036.801" according to SO and at 
1036.804" according to TLC. 

4. Compared to the geometry givin in TM-874 or in the Doubler 
Design Report, all magnets of the doubler are moved in- 
ward by approximately 275 mils. 



regular cells (example: station #25) 

double' 

-i- 

I  t 252" 
I 

I 
0.4298 mrad 

/z #24-5 I f t --J , f 

'did' 
v- 
I 'd' 

dipole p-- 9 6," 4 
slot 

I f 
251" I I 

I 1 
1 I 

&dipole 
slot 

' 251" 
I 

I I 
E: z 
0 0 

r: 
. 

2 
2 
rl 

i 
0 
0 

d 

d= 6" (nominal) 

Doubler-interface to interface = 180.502 - 17.50@ 
= 163.002" (projected on 

the MR line ) 

doubler quadrupole support points = center + 20.5" 



medium straiqht, upstream TM-1032 

double’ 

I 
0.4298 mrad I 

I 

I 

main rinq 
#16-5 1 #17-l I I #17-4 

I I 

'did' Jdi * 
I 'a' 

dipole 1 
slot I 
251" I 

I 
t 

b-dipole 
I slot 
I 251" 

d = 6” (nominal) 

doubler interface to interface = 682.457 - 31.997 

= 650.460" 



J?F 3 

medium straight, downstream 
TM-1032 

doubler 
I 
,-dipole 
1 I 252" 

dipole t 
slotc, 

0.4298 mrad 

main rins 
#17-5 ) 

I , I 
#18-l 1 

I I T 'did' ( 'd! 
dipole slot I 

251" --$ I I 
I J I 

si 2 cv 
0 0 00 
G . . 

2 z ;i i-l 

1 #18-2 
I 1 
d * 

rdipole 
I slot 
i 251" 
. 

z 
0 

d 
d = 6" (nominal) 

doubler interface to interface = 197.001 - 17.500 

= 179.501" 



pge 4 

normal long straight (Wh Cfl, Efl, Ffl), upstream 

CI 
.2 ' I 

L * 
I V-l A i-y 1 1 

doubw c J '&dibole slot 252~ 

t 
' 1 dipole l(32.07" 

s1nt &II I 
I 

w-v - 

252" -1 I 
, 

TM-1032 

0.4298 mrad 
I 

1 MR 

1 I 
#47-5 _ 1 t48-1 I 

I t 1 
1 

d'd 
1 T I f#48-3 * 

Id' 
dipole4 
slot l-d (C-dipole 

s slot 251" 

d = 6" (nominal) 

doubler interface to interface = 431.502 - 70.435 
= 361.067" 



TM-1032 
page 5 

normal long straight (Bfi, Cfi, Efi, Ffl), downstream 

double'" t I- 
I I 

dipole4 
slot 252" 

Fd$pole slot 252" 

0.4298 mrad t 

/ 

I 

I I I 

MR #U-5 I I 
1 f 

#12-l I * #12-2 
I 

'd Id' I 
4 c 

(51.95") I Id' 
-dipole slot 

I I I 251" 
dipole- 
slot 
251” 

4 m 
4’ 
I= 

d = 6" (nominal) 

doubler interface to interface = 146.472 - 17.500 
= 128.972" 





TM-1032 

page 7 

cv I 
=t =u= 

II 

1443-x4-- 

1413.798 - - 

5 
1334.612.-- 
1217.082 

s 1147.282- 

5 T 

$ 1000.662 - 1 

0. -- 

-1000.662 r 

-1147.282 I 

-1217.982 

,-1334.612 1 
F -8 

-1340.612 
In I 
s =tl= 

N 
I 

zi 
=lk 

-- - 

(.0062)--o----- 
'- - -crossing point - - 

1: 4QD QlD 
(-.0547)-- - 

Q2F ' 
(;.1622)---' 

.-a -- - MR p~(-.607?) . 

t-.6121)- - - 

-- 

7QD 

-BG@ 

4BF 
4QF 

(-1.0621).- 

l 1  

Q2D 
em 

(-1.1695)--- 
QlF 

I 
(-1.2128&- - 

- 
e.. 

,t- 

r-e 

WY 

- 

-.d. 

-- 

tC 

\ 

-- 

-- 

I- 

s--- 1428.144 # 
. - - 1413.798 

l -- 1369.281 
(4) 

.- 1286.561 
(4) 

-- 1136.201 
(4) 

- - 1036.801 
(4) 

. _ ,o.ooo 
---a -10.308 
I (6) 
doubler J?l 

' -1057.417 

- -1156 8167) . 
(6) 

- -1307.177 
(6) 

m- -1389. 897cdj -- 
7,-1408;'b33 ## 

#1428.159 from SYNCH. 
##1408.051 II . 



TM-1032 

page 8 

high-beta long straight 

h 

-2 u-t 
-0 
wo 
0 

II 

h 

z 
0 

0 I. . 
.- - 

upstream 

doubler 
h 

1 . 
J * ale slot 252" 

1 I 
I 

\ 

dipole+ 
I I 

slot I I 
252" I 

0.4298 mrad 

MR 
#47-5 ; I I 

f . t 
#48-l 

1 I J fc48-3 
I 1 b- I J 

ld Id (51.95") 1 
dipole- I I 
slot I. s ‘- I 

id 
I dipole 
,-slot 251" 

251" zi 3 ' ss I 
0 0 0 . . 
2 d % 

iii W d m m 

d = 6" (nominal) 
doubler interface to interface = 431.502 - 79.194 

= 352.308" 



TM-1032 
Page 9 

high-beta long straiqht (Ajd, Dfl), downstream 

2’ 
‘3 

- I 
k- di$ole slot 
I 
I 

1 252" 

252" t 
I I 

I 
I 

I I 
0.4298 mrad 

#12-l ' 
* 

dipole I 
I 1 

d Id (51 9'") 
. . I 

d = 6" (nominal) 

' #12-2 

k-fis 
r-dipole 
I slot 25 
I 

3 
01 
dr 

1 " 

doubler interface to interface = 139.902 - 17.56@ 
= 122.402" 



TM-1032 
- 10 - 

.- -1340.612 

-- 0. (center of MR LS) 

-- -1443.664 



TM-1032 
page 11 

cv 
c: 

i 
l-4 

1443.664 -0-q 

1334.612 -- 

1217-082 -- 

1000.662 -- 

0.0 --- 

-1000.662 - 

-1147.282 - I 

-1217.082 b 

-1334.612 \ 

-1340.612.3.-- 
m I co 
: 

T 
z =a= 

I 
(-.2043+- 

4QD 
QH2F -1 t-.267!)-- 

4QF 

7QF 

(-.825r) 
0. 

7QD 
4QD 

4QF 
-0-m 

I 

(-1.2754)- 
QH3F 

I 

t-1.3833). 

QHZD 
(+.4299t- 

ln I 
z J 

- 1378.037 
(9) 

-' 1287.847 
(9) 

- 1136.197 
(9) 

1036.797 
(9) 

1-e 0.0 

m-0 -10.308 
I (7) 

doubler @  

I -- -1057.413 

-- -1156.813 

[  

-0 -1308.463 

-- -1398.653 
e- 

I 

7, -1416.790 ## 

#1434.735 from SYNCH. 
##1416.807 w . 



TM-1032 

SECTOR SEQYEIJCE: (‘5 NORM) (MED.\ ( as NoRC) ( LO@) 



TM-1032 

14bb 048345 \ lY45.0t7ol 
i 



I - lb.%‘0 1 

TM-1032 

aage 14 

-.I!5 1 000 
?5 -I41500 

- l4.000 
q -\3.500 

/ 

0 ,-lo,435 
3 , - bq.q35 

I ’ -dq.L)?# 

F . - b0.932 

2 -68.430 

v 
-d’).q?b 

3 -67.41\ 

~~~ fi 

-Leo -.0890 
7 - 5.950 i -,060& 

-5WO -,014E5 
c -4,qso ,0033J 

* O,r ) 

$2. 

w 

# 
P 

w 

2) 



I 
i 

I TM-1032 
l- 
e 15 

I 
huh 4 l?zz=qt0.137 78.765 T--k< +x 252 XOTS 

I 
13.500 * 

I- 

-J+ 

I i 
ro.3r3 

t+ 17. so0 

tontcwed 
Il.5 

t 
2x251 -16 77.009 -r--- Ia? I 



TM-1032 

16 



TM-1032 

~8753) c - .?p43) 

- )9---------- to41 6IOb 
I 

.-----Jy- 34’6 24 -9~~b.~,(--- --.--,,,,,I 
I I 


